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Abstract
, ( FFT )
. , $\mathrm{R}\mathrm{i}\mathrm{s}\mathrm{a}/\mathrm{A}\mathrm{s}\mathrm{i}\mathrm{r}$ , ,
. , $\mathrm{R}\mathrm{i}\mathrm{s}\mathrm{a}/\mathrm{A}\mathrm{s}\mathrm{i}\mathrm{r}$






. $l\mathrm{x}m$ $A$ , $m\cross n$ $B$ ,




$l\mathrm{x}m$ $A,$ $m\mathrm{x}n$ $B$ $A\cdot B$ , $A,$ $B$












$s_{2}$ $=$ $s_{1}-A_{11}$ $=$ $-A_{11}+A_{21}+A_{22}$
$t_{1}$ $=$ $B_{12}-B_{11}$
$t_{2}$ $=$ $B_{22}-t_{1}$ $=$ $B_{11}-B_{12}+B_{22}$
$u$ $=$ $(A_{11}-A_{21})(B_{22}-B_{12})$
$v$ $=$ $s_{1}t_{1}$ $=$ $(A_{21}+A_{22})(B_{12}-B_{11})$
$w$ $=$ $A_{11}B_{11}+s_{2}t_{2}$ $=$ $A_{11}B_{11}+$
$(-A_{11}+A_{21}+A_{22})(B_{11}-B_{12}+B_{22})$
.
Strasse-Winograd , 7 ,
15 .
$m2^{k}$ $T(m, k)$ ,





















$a_{ij}$ $=$ $(i+1)(j+1)(x^{5}+x^{4}+x^{3}+x^{2}+x)$ ,
$b_{ij}$ $=$ $(i+1)(j+1)(y^{5}+y^{4}+y^{3}+y^{2}+y)$
$1\leq i,j\leq n$





( ) Strassen-Winograd Case I
$A\cross B$ , ( ) ( 1) .
1: (Case I)
Size $\mathrm{F}_{\overline{\mathrm{t}}}^{\sqrt[\backslash ]{}}\tau\not\leqq\backslash ffi\backslash \backslash$ Strassen-Winograd lb
8 0.01598 0.01526 1.047
16 0.181 0.1026 1.764
32 1.137 0.5701 1.994
64 10.24 2.761 3.709
128 94.78 12.83 7.387
256 864.1 60.18 14.36
3.12Case
Case I Case II Strassen-Winograd
$A\cross B$ , ( 2) . 1, 2 ,
2: (Case $\mathrm{I}\mathrm{I}$)
Size $\ovalbox{\tt\small REJECT}^{\sqrt[\backslash ]{}}\backslash \#\backslash \mathrm{a}\backslash$ Strassen-Winograd lb
8 0.01154 0.01178 0.9796
16 0.1105 0.08877 1.245
32 1.025 0.5214 1.966
64 9.235 2.684 3.441
128 75.95 13.03 5.829
256 953.1 66.13 14.41
Strassen-Winograd ,





, . Case I
, ,







$\mathrm{g}3:4\overline{\mathrm{T}}\partial’|\rfloor\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}_{\backslash }\epsilon^{\backslash ^{\backslash }}\vee\grave{J}\mathrm{b}a)^{\backslash }\{,\ovalbox{\tt\small REJECT}\backslash \ovalbox{\tt\small REJECT}\Gamma\fbox \mathrm{J}\ovalbox{\tt\small REJECT}$(Case I)
Size $\mathrm{F}\overline{\mathrm{T}}\epsilon\backslash \sqrt[\backslash ]{}ff\backslash ]7J\triangleright=\grave{\mathrm{f}}$ $|)$ $\lambda^{\theta}\mathrm{A}$ Strassen-Winograd
$\not\supset\Pi\ovalbox{\tt\small REJECT}$ $\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}$ $\mathrm{A}^{-}\mathrm{p}_{\mathrm{Q}}^{\equiv+}$ $\not\supset \mathrm{O}\ovalbox{\tt\small REJECT}$ $\ovalbox{\tt\small REJECT} \mathrm{g}$ $\mathrm{r}_{\equiv+}^{-}\mathrm{R}\mathrm{D}$
8 448 512 960 624 448 1072
16 3840 4096 7936 5520 3136 8656
32 31744 32768 64512 43248 21952 65200
64 258048 262144 520192 321168 153664 474832
128 2080768 2097152 4177920 2321904 1975648 4297552
256 16711680 16777216 33488896 16548240 7529536 24077776
, . ,
, ,
, ( 4) .
4: Strassen-Winograd (Case I)
Size $7J\triangleright\grave{-}$ $|)$ $X\mathrm{A}$ $\mathrm{J}\coprod\Leftrightarrow$ $\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}$ A$-$$\equiv+$B $\mathrm{D}$ $1\mathrm{b}$
8
$\mathrm{F}^{\sqrt[\backslash ]{}}\overline{*}-\not\in\backslash \backslash \#\backslash$ 4608 12800 17408
Strassen-Winograd 5680 11200 16880 1.031
16
$\Phi--\sqrt\subsetneqq\backslash \backslash \not\in\backslash$ 36864 102400 139264
Strassen-Winograd 39712 62400 102112 1.364
32
$\ovalbox{\tt\small REJECT}_{-}^{\sqrt}\backslash \not\in\backslash \ae\backslash$ 294912 819200 1114112
Strassen-Winograd 236848 302400 539248 2.066
64
$ff_{\overline{\mathrm{s}}}^{\sqrt[\backslash ]{}}\neg.\not\leqq\backslash \ae\backslash$ 2359296 6553600 8912896
Strassen-Winograd 1290160 1339200 2629360 3.340
128
$\otimes-\backslash \#\sqrt[\backslash ]{}\backslash \ae\backslash$ 18874368 52428800 71303168
Strassen-Winograd 6641776 5572800 12214576 5.838
$\circ \mathrm{K}a$
$\mathrm{F}^{\sqrt[\backslash ]{}}\mathrm{U}\backslash -\not\in\backslash \backslash \#\backslash$ 150994944 419430400 570425344
$A\cdot\cup$
Strassen-Winograd 32973392 22161600 55134992 10.35
, Strassen-Winograd
, 8 $\mathrm{x}8,16\cross 16,32\cross 32,64\cross 64,128\cross 128,256\cross 256$ , 1031, 1364,
2066, 3340, 5838, 1035 .
4.2 Case II
Case , Strassen-Winograd $A\mathrm{x}B$
, Case I ( 5) .
, Strassen-Winograd
, $8\cross 8,16\cross 16,32\cross 32,64\cross 64,128\cross 128,256\cross 256$ , 09907, 1266,
1.859, 2.965, 4.990, 8.693 .
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$\ovalbox{\tt\small REJECT} 5$ :Strassen-Winograd $\vee 7J\triangleright\supset^{\backslash }|$) $i\mathrm{X}^{\grave{\backslash }}\mathrm{A}C^{)}\grave{\grave{;}},\mathrm{F}\Leftrightarrow\fbox \mathrm{c}\mathrm{J}\ovalbox{\tt\small REJECT}$ (Case $\mathrm{I}\mathrm{I}$ )
Size $7J\triangleright=\grave{l}$ $|)$ $\mathrm{X}^{\grave{\backslash }}\mathrm{A}$ $l\square \Leftrightarrow$ $\ovalbox{\tt\small REJECT}\Leftrightarrow$ $\infty\square \mathrm{n}\equiv-+$ kb
8
$\mathrm{F}\overline{\tau}^{\sqrt[\backslash ]{}^{\backslash }}\mathrm{E}\backslash \ae\backslash$ 12800 12800 25600
Strassen-Winograd 14640 11200 25840 0.991
16
$\Phi_{-}^{-\sqrt[\backslash ]{}^{\backslash }}\not\in\backslash ffi\backslash$ 102400 102400 204800
Strassen-Winograd 99360 62400 161760 1.266
32
$ff_{\mathrm{T}-}^{\sqrt[\backslash ]{}}\backslash \not\in\backslash \ae\backslash$ 819200 819200 1638400
Strassen-Winograd 579120 302400 881520 1.859
64
$\Phi-\not\leqq\sqrt[\backslash ]{}^{\backslash }\backslash \ae\backslash$ 6553600 6553600 13107200
Strassen-Winograd 3080880 1339200 4420080 2.965
128
$\Phi-\backslash -\sqrt{}^{\backslash }\not\in^{\backslash }\backslash \#$ 52428800 52428800 104857600
Strassen-Winograd 15442800 5572800 21015600 4.990
$\circ\propto a$
$\mathrm{F}_{\tau\backslash -}^{\sqrt[\backslash ]{}}.\not\in^{\backslash }\backslash ffi$ 419430400 419430400 838860800
$4\cup \mathrm{U}$
Strassen-Winograd 74336080 22161600 96497680 8.693




Strassen-Winograd , 4 Strassen-Winograd





Size $\not\supset\Pi\Leftrightarrow$ $\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}$ $\bigwedge_{\mathrm{R}^{\frac{-}{\mathrm{Q}}+}}^{=}$ $\mathrm{P}_{J}^{\rfloor\backslash }$
18874368 52428800 71303168 102. 1
64 16936960 45875200 62812160 81.57
32 12605440 31948800 44554240 53.29
16 9015040 19353600 28368640 32.6
8 7089088 10713600 17802688 19.53
4 6641776 5572800 12214576 12.73
( 6) $64\cross 64,32\cross 32,16\cross 16,8\cross 8,4\cross 4$
, 088, 071, 064, 063, 0686 . , ( 3) , 080,
065, 061, 060, 065 .
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, $4\cross 4$ , ,
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